Correlation between pharmacokinetics of tacrolimus and pharmacodynamics on NFAT-regulated gene expression in stable kidney transplant recipients .
Gene expression regulated by the transcription factor NFAT (nuclear factor of activated T-cells) has been proposed for monitoring the pharmacodynamic effect of calcineurin inhibitors. We aimed to correlate the pharmacokinetics of tacrolimus with the suppression of NFAT-regulated gene expression. Tacrolimus trough (C<sub>trough</sub>) and peak concentrations (C<sub>peak</sub>) were measured by LC-MS. The effect on NFAT-regulated gene expression at trough (E<sub>trough</sub>) and at peak levels (E<sub>peak</sub>) were determined by qRT-PCR. The pharmacodynamic concentration producing the half-maximum effect (CE<sub>50</sub>) and the Hill coefficient (H) were estimated from E<sub>trough</sub> and from E<sub>peak</sub>. Ten stable kidney transplant recipients on triple immunosuppression with prednisolone, mycophenolate, and tacrolimus were analyzed. Median age was 58 years, median time since transplant was 84 months, and median serum creatinine was 249 µmol/L. The immunosuppressive effect on NFAT-regulated genes at trough concentrations was 38% (E<sub>trough</sub>), and the effect at peak concentrations was 59% (E<sub>peak</sub>) of maximum immunosuppression (E<sub>max</sub>). The pharmacodynamic parameters of the action of tacrolimus were estimated with the Hill coefficient H at 1.5 and the CE50 at 6.7 ng/mL. Accordingly, the pharmacodynamic threshold concentration was estimated at 0.9 ng/mL and the ceiling concentration at 48 ng/mL, indicating a wide span between target trough and peak levels. The low Hill coefficient indicates concentration-dependent pharmacodynamics of tacrolimus on NFAT transcripts. Therefore, the extension of the administration interval to 24 hours is not likely to jeopardize the immunosuppressive effect of the prolonged-release tacrolimus preparations. .